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[57] ABSTRACT

A method of making a reproduction copy of an image
or a document by electrophotography wherein high
print density portions of an original image are devel-
oped and transferred onto a recording medium before
low print density portions of the original image are
developed and transferred onto the recording medium.
The original image is multiply scanned under succes-
sive, controlled conditions to produce a series of latent
images, each of which represents a print density compo-
nent of the original image. Each latent image is devel-
oped and transferred onto the recording medium to
produce a composite print density and gradation which
closely approaches the print density and gradation of
the original document or a predetermined density and
gradation.

3 Claims, 5 Drawing Sheets
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1
ELECTROPHOTOGRAPHIC METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method of improv-
ing the gradation, contrast and resolution of images and
pictures obtained by electrophotography.

2. Description of the Prior Art

In conventional, electrophotographic copying ma-
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chines, the entire cycle of a series of steps and opera-

tions performed in order to generate an electrophoto-
graphic reproduction of an image or picture, including
the steps of exposure, development and transfer, occurs
during one rotation cycle of an electrophotographic
drum which has a photoreceptor surface layer to cap-
ture the image or picture being reproduced. Accord-
ingly, the print density of the electrophotographic re-
production or copy obtained using conventional elec-
trophotographic copying machines and the print den-
sity of the original image or document may be com-
pared to determine the effectiveness and accuracy of
the electrophotographic copying machine. In FIG. 6,
solid line A illustrates the relationship of the print den-
sity of a copy as a non-linear function of the print den-
sity of the original document in conventional, electro-
photographic copying machines. Solid line A illustrates
the characteristic initial steep slope at the lower print
density region and the flattening slope of saturation at
the higher print density region. The relationship exhib-
ited by solid line A is caused by various factors such as
the developing agent and the sensitivity of the photore-
ceptor layer on the electrophotographic drum. In most
iInstances, a document to be electrophotographically
reproduced comprises only text and/or simple outline
graphics and therefore has only two print densities—-
black and white, and the characteristic non-linear rela-
tionship (as shown by line A in FIG. 6) is not a serious
problem.

In the case of documents such as photographs which
have varying gradation and shading and changing print
densities which merge in continuous fashion, the char-
acteristic non-linear relationship (as shown by line A in
F1G. 6) negatively impacts and deteriorates the grada-
tion, contrast, resolution, print density and general qual-
ity of the reproduced copy relative to the gradation,
contrast, resolution, print density and general quality of
the original document. Accordingly, in reproducing
documents having varying gradation and shading with
changing print densities such as photographs, it is desir-
able to achieve a reproduction copy print density which
1s directly proportional to the print density of the origi-
nal document. The relationship between the print den-
sity of the reproduction copy and the print density of
the original document is, therefore, preferably a linear
function as illustrated by the dotted line B in FIG. 6.

Previous attempts to achieve improved gradation,
contrast and resolution in electrophotographically re-
produced i1mages may be seen in U.S. Pat. No.
2,808,642; in Japanese Patent Publication No. 48-17335:
and in an article by Suzuki in the “Journal of

Electrophotographic Society, ” Vol. 25, No. 1, pp.
52-58 (1986). These prior art methods employ electro-
photographic copying methods in which the various
parameters affecting the formation of a latent image are
altered and modified in relationship with changes in
print density of the original document to produce multi-
ple latent images which represent different print densi-
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ties of the original document. The latent images thus
obtained are then developed and transferred onto the
recording media in a superimposed manner to generate
a reproduction copy of the original document.

In these previous attempts, a first step comprises
forming a latent image under conditions optimal for the
reproduction of lower print density portions of the
original document, and thereafter transferring the
image onto paper to reproduce the lower density por-
tions of the original document. The second step com-
prises forming latent images under conditions optimal
for the reproduction of higher print density portions of
the original document, and thereafter successively
iransferring the latent image in a superimposed manner
onto the same paper in order to reproduce the original
document with relatively high gradation and contrast
By “higher print density,” reference is made to in-
creased developing bias for a higher exposure parame-
ter to the photoreceptor drum so as to produce a latent
image comprising only the high print density portion of
the original document. Similarly, by the term “lower
density,” reference is made to a low developing bias for
a lower exposure factor to the photoreceptor drum so as
to produce a latent image comprising a lower print
density portion of the original document including a
portion of the higher print density portions as well.

The above-mentioned prior art methods, however,
suffer from a common problem in that it is difficult to
obtain a desired print gradation and contrast since an
image of a lower print density portion is first formed
after which higher print density images are formed in
superimposed fashion. The problem of this approach
will be described with reference to FIGS. 7(a)-7(e).
F1G. 7(a) 1s a schematic diagram in which the photore-
ceptor 20, toner, paper P and a transfer drum 32 are
shown. In normal use, although the photoreceptor 20
and the developing drum 32 are in contact with each
other with paper P interposed between them, for the
purpose of facilitating explanation and description, the
photoreceptor 20 and the developing drum 32 are
shown apart from each other with the paper P on the
developimg drum 32.

Referring to FIGS. 7(a)-7(e), if lower print density
portion reproduction is performed first, an image T, of
the lower print density portion is formed on the photo-
receptor 20 as shown in FIG. 7(q). This image Ty is
transferred by means of a transfer electric field onto
paper P disposed on a transfer drum 32, as shown in
F1G. 7(b). Next, a higher print density portion repro-
duction 1s performed to form a latent image T g of the
higher print density portion on the photoreceptor 20 as
shown in FIG. 7(c). The image or picture area of the
image T of the lower print density portion is larger
than that of the image T of the higher density portion.
This 1s due to the fact that while the image of the entire,
original document from the higher print density por-
tions (mghlight portion) to the lower print density por-
tions (shadow portion) is continuously formed during
lower print density portion reproduction, only an image
with print density higher than a predetermined print
density 1s reproduced in the higher print density portion
reproduction.

No problem i1s presented if the image Tz of the higher
print density portion is transferred perfectly over the
image T of the lower print density portion in a super-
imposed manner as shown in FIG. 7(d). However, as in
the usual case, a considerable quantity of toner in the
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portion of a lower print density portion image area,
except the higher print density portion image area being
transferred, is transferred back from the paper P to the
photoreceptor 20 due fo a so-called retransfer of toner
as shown in FIG. 7(e). The problem which resuits is that

the lower print density portion reproduction is not per-
formed satisfactorily. *

The reason why such retransfer of toner occurs may
be explained with reference to FIG. 8. FIG. 8 is a sche-
matic diagram illustrating for representation purpose
only the toner retransfer phenomenon.

In FIG. 8, toner T adhering onto the photoreceptor
20 through development is transferred to paper P which
1s adsorbed on a transfer drum 32. Although the toner T
(assumed to be negatively charged) sandwiched be-
tween the paper P and the photoreceptor 20 receives a
sufficient transfer of electrical force to transfer the
toner toward the paper P, the toner on the surface of the
photoreceptor 20 suffers from a counter force which

.
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prevents transfer of the toner from the surface of the

photoreceptor 20 to the paper P due to an adhesion
force produced on the surface of the photoreceptor
20—mainly mirror forces and Van der Waals forces.
Thus, in the usual transfer of toner, if there is a thick
layer or a large quantity of toner T on the surface of the
photoreceptor 20, the toner T is in a stacked configura-
tion on the photoreceptor 20 as shown in FIG. 8, and
most of the toner T (80% to 90%) is transferred to the
paper P while toner Ta in direct contact with the sur-
face of the photoreceptor 20 is not transferred. How-

ever, if there is a thin layer or only a small amount of

toner on the photoreceptor 20, most of the toner is in
direct contact with the surface of the photoreceptor 20.
As previously noted, since the toner in contact with the
surface of the photoreceptor 20 is not easily transferred
onto the paper P due to the adhesive forces produced

on the surface of the photoreceptor 20, the amount of
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toner transferred, that is, the transfer efficiency, is low- 49

ered to 30% to 40%, as shown in FIG. 9.

In multiple transfer, therefore, if lower print density
portion reproduction is performed first, toner adhering
to paper P 1s sandwiched between the paper P and the
photoreceptor 20 again, so that the toner is transferred
to the photoreceptor 20 and thereby causes the toner
retransfer problem.

Based upon the toner retransfer problem, the relation-
ship between the print density of an image obtained in
practice by composition of images using multiple trans-
fer and the print density of the original is illustrated by
the solid line C in FIG. 10. The characteristics of line C
1s different from the characteristics of line D added on
calculation as shown by the broken line. The ideal den-
sity characteristic is shown as dotted line E. It is appar-
~ent from FIG. 10 that previous attempts at improving
the gradation and quality of images by multiple transfer
-of latent images has not altogether been successful.

Since the amount of toner transferred by retransfer
varies erratically with changes in environmental operat-
ing conditions, an additional problem exists in that the
desired picture quality cannot be obtained through su-
perimposition of the latent images even if adjustments in
lower and higher print density portions are indepen-
dently made relative to each other, and therefore the
difficulties associated with adjusting both the lower and
higher print density portions are appreciated.
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SUMMARY OF THE INVENTION

The present invention overcomes the problems and
disadvantages of the prior art by providing a novel
method of making electrophotographic reproductions
having immproved gradation, contrast and resolution.
The present invention represents a vast improvement
and a completely novel approach for satisfying and
meeting the needs, requirements and criteria for effec-
tive and useful improvements in electrophotographic
copying techniques in a cost-effective manner.

It 1s an object of the present invention to provide a
method of making electrophotographic reproductions
using multiple transfer of images wherein the higher
print density portions are reproduced before the repro-
duction of lower print density portions so as to improve
the print gradation and quality of the image or picture
of the copy thus obtained.

Additional objects and advantages of the present
invention will be set forth, in part, in the description
which follows and, in part, will be obvious from the
description or may be learned by practice of the inven-
tion. The objects and advantages of the invention may
be learned by and attained by means of the instrumental-
ities and combination of steps particularly pointed out in
the appending claims. |

To achieve the foregoing objects and in accordance
with the purpose of the present invention, as embodied
and broadly described herein, the method of making
electrophotographic reproductions of an original docu-
ment according to the present invention comprises the
steps of: forming a first image of a document to be re-
produced with latent image forming parameters made
suitable for higher print density portion reproduction;
transferring the first image onto paper; forming a sec-
ond image of the same document with latent image
forming parameters made suitable for lower print den-
sity portion reproduction; and transferring the second
image onto the same paper so that the second image is
superimposed over the first image.

According to the present invention, the higher print
density portion reproduction is performed first in multi-
ple transfer. During higher print density portion repro-
duction, the range of print density to be developed is
narrow and therefore the total area of the higher print
density image is smalier than the total area of the entire
document image. Accordingly, the total area of the
higher print density latent image on the photoreceptor
can be relatively small, and it is this relatively small
latent 1mage area which represents the higher print
density portions of the document to be reproduced and
which is developed by toner and then transferred onto
the recording paper. After transfer of the higher print
density portions onto the paper, the lower print density
portion reproduction is performed. When the image

~obtamned in the lower print density portion reproduc-

tion 1s sandwiched between the drum-shaped photore-
ceptor and the paper, there may already exist toner
which has been developed since the image area of the
lower print density portion is relatively large. Since
only the higher print density portions have been trans-
ferred onto the paper, the probability of toner retransfer
from the paper in the lower print density regions is
relatively small, and therefore, the problem of toner
retransfer becomes largely eliminated.

The accompanying drawings, which are incorpo-
rated in and constitute a part of this specification, illus-
trate one embodiment of the invention and, together



4,927,725

S

with the description, serve to explain the principles of
the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a graph illustrating and comparing an exam-
ple of a print density characteristic obtained using the
electrophotographic method of the present invention in
which the lower print density portion reproduction is
performed after the higher print density portion repro-
duction;

FI1G. 2 1s a schematic, sectional view of a color, elec-
trophotographic copying machine which may be used
in conjunction with the method of the present inven-
tion;

FIG. 3 1s a graph illustrating a print density charac-
teristic of a copy obtained using the electrophoto-
graphic method of the present invention in which only
the higher print density portion of a document is repro-
duced;

FIG. 4 1s a graph 1illustrating a print density charac-
teristic of a copy obtained using the electrophoto-
graphic method of the present invention in which only
the lower print density portion of a document is repro-
duced; _

FIGS. S(a)-5(d) are a series of schematic diagrams
illustrating the principle of multiple transfer according
to the present invention;

FIG. 6 1s a graph illustrating a print density charac-
teristic of a copy obtained using a conventional, electro-
photographic method;

FIGS. 7(a)-7(e) are a series of diagrams illustrating
the principle of multiple transfer and toner retransfer
according to a conventional method of electrophoto-
graphic reproduction;

FIG. 8 1s a schematic diagram explaining the toner
retransfer phenomenon;

FI1G. 9 1s a graph illustrating the transfer efficiency of
toner from the photoreceptor layer on the electropho-
tographic drum to the paper; and

F1G. 10 i1s a graph illustrating an example of a print
density characteristic of a copy obtained using a con-
ventional multiple transfer method in which the higher
print density portion reproduction is performed after
the lower print density portion reproduction.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Reference will now be made, in detail, to a preferred
embodiment of the present invention, an example of
which i1s illustrated in the accompanying drawings.
Whenever possible, the same reference numbers will be
used throughout the drawings to refer to the same or
like parts.

In FIG. 2, a drum-shaped photoreceptor 20 is ar-
ranged to rotate in the direction of the arrow. The
photoreceptor 20 is charged to a predetermined poten-
tial by a charging corotron 22 and exposed to light
which carries the image of an original document (not
shown) by means of a scanning optical system 24 com-
prising light source 24a, mirror 24b, and lens 24¢, in
order to form a latent image on the photoreceptor 20.
An interchangeably mounted color separation filter 26
1s provided in the light path of the original image carry-
ing light. The color separation filter 26 is interchanged
every time scanning on the original document is per-
formed by the scanning optical system 24, so that latent
images corresponding to respective colors, for example,
red, green and blue, are formed sequentially on the
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photoreceptor 20. Downstream of the exposure area on
the photoreceptor 20, developing devices 28C, 28Y and
28M are disposed so as to be selectively operable in
synchrony with the formation of each latent image of
each respective color. The latent images of each respec-
tive color on the photoreceptor 20 are developed se-
quentially with corresponding color toner by selective
operation of the developing devices 28C, 28Y and 28M.
A pre-transfer corotron 30 is disposed downstream of
the developing device 28 but upstream of the transfer
corotron 36.

Synchronously with the rotation of the drum-shaped
photoreceptor 20, paper is fed from a paper feed tray 34,
adsorbed onto the surface of the transfer drum 32 and
carried toward the photoreceptor 20. Then, at the posi-
tion where the photoreceptor 20 and the transfer drum
32 are in contact with each other, the toner image is
transferred to the paper by transfer corotron 36. The
paper, after the first transfer, remains adsorbed on the
surface of the transfer drum 32 and is rotated to come
into pressure-contact with the photoreceptor 20 again,
so that the toner image of the next color is transferred
onto the paper superimposed over the first image layer.
Any residual toner on the photoreceptor 20 is subject to
charge elimination by a pre-clean corotron 38 after
which the residual toner is removed by cleaner 44.
Additionally, any residual charge on the photoreceptor
20 i1s removed by a charge elimination lamp 42.

The paper to which the images of the three colors
have been transferred is separated from the transfer
drum 32 by a separating corotron 44 and conveyed to
fixing means 48 by a conveyer 46 and, after fixing, dis-
charged into a discharge tray S0 provided outside the
copying machine. A cleaner 52 is provided downstream
of the separating corotron 44 for cleaning the transfer
drum 32.

In the above-described color electrophotographic
copying machine, the order of operation may be sum-
marized as follows:

(1) Exposure is made with original-image carrying
blue light, development is made with yellow toner, and
the yellow toner image is transferred onto the paper on
the transfer drum 32.

(2) Exposure 1s made with original-image carrying
green light, development is made with magenta toner,
and the magenta toner image is transferred onto the
yellow toner image on the paper on the transfer drum
32.

(3) Exposure 1s made with original-image carrying
red light, development is made with cyan toner, and the
cyan toner image 1s transferred onto the magenta toner
image on the paper on the transfer drum 32.

(4) The paper on which the three color toner images
have been transferred in superimposed fashion is sepa-
rated from the transfer drum 32 and carried to a fixing
means 48.

(5) The respective color toner images on the paper
are fixed.

It 1s to be understood that the order of forming each
color component as set forth above is but an example
and 1s not to be construed as limiting or otherwise nar-
rowing the scope of the present invention.

In the above example, the steps of charging, exposing
and developing each color component is repeated twice
with the latent image forming parameters adjusted each
time 1n order to first perform higher print density repro-
duction as shown in FIG. 3 and thereafter perform the



4,927,725

7

lower print density reproduction as shown in FIG. 4 for
each color component.

Higher print density portion reproduction may be
realized by increasing the degree of exposure as well as
by increasing the developing bias such that the charac-
teristics as shown in FIG. 3 is realized. Lower print
density portion reproduction may be realized by de-
creasing the degree of exposure as well as by decreasing
the developing bias such that the characteristics as
shown in FIG. 4 is realized.

Durning higher print density portion reproduction, the
range of print density to be developed is relatively nar-
row, and therefore, the image area Tx of the higher
print density portion is relatively small as shown in
- FIG. 5(a). This relatively small higher print density
image Ty is the image that is first transferred from the
photoreceptor 1 to the paper P. Following the higher
print density transfer, lower print density portion repro-
duction is performed. When the image T of a lower
print density portion obtained during lower density
portion reproduction is put between the photoreceptor
1 and the paper P, since the image area T, of the lower
density portion is relatively larqe, there may already
exist toner which has been developed. Prior to the
transfer of the lower print density image onto the paper,
only toner transferred during the higher print density
portion reproduction is on the paper. Therefore, the
probability of toner retransfer from the paper in the
lower print density regions is relatively small, and thus,
the problem of toner retransfer becomes largely elimi-
nated. Accordingly, as shown in FIG. 5(d), most of the
toner forming the lower print density image on the
- photoreceptor is transferred onto the paper. The (super-
imposed) composite print density of the reproduction
copy obtamned according to the present invention
~ closely approximates the projected print density calcu-
lated using the print density values of each color com-
ponent. -

In the following example, the conditions under which

the reproduction of higher and lower print density por-

tions may be carried out according to the present inven-
tion will be described with reference to specific values
accorded to each parameter.

The photoreceptor 1 as used in an embodiment of the
present invention comprises an Al base on which Se is
deposited. The photoreceptor is preferably drum-
shaped with a diameter of 200 mm. The developing
device 5 used in the present invention may comprise a
developing roller having a diameter of 50 mm and a
developing agent having two components. The method
of the present invention was performed at a processing
speed of 160 mm/s.

In a conventional color electrophotographic copying
machine, a full color image is formed through three
revolutions of a drum-shaped photoreceptor with the
charged potential of the cyan developer 5C set at 1100
V, the yellow developer 5Y set at 1000 V, and the ma-
genta developer SM set at 900 V. The developing bias
for the cyan developer SC is 480 V, 420 V for the yel-
low developer, and 360 for the magenta developer.
Developing bias 1s 480 V for cyan, 420 V for yellow,
and 360 V for magenta.

In a preferred embodiment of the present invention,
the conditions for lower print density portion reproduc-
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tion are established as follows. The charged potential of 65

the cyan developer SC is set at 630 V, the yellow devel-
oper SY set at 550V, and the magenta developer 5M set
at 470 V. The developing bias for the cyan developer

8
SC is set to 280 V, the yellow developer 5Y set at 230 V,
and the magenta developer set at 180 V. Additionally,
the degree of exposure is set to approximately only 50% .
of the degree of exposure in conventional electrophoto-
graphic copying machines, e.g., by lowering the voltage
applied to the light source 24q.

As for higher print density portion reproduction in
the preferred embodiment of the present invention, the
conditions are established as follows. The charged po-
tentials of each developer are set to the same values as
during the lower print density portion reproduction.
The developing bias is set to 310 V for cyan, 255 V for
yellow, and 200 V for magenta, i.e., the developing bias
of each color component during higher print density
reproduction is increased over the developing bias of
the corresponding color component during lower print
density reproduction. Additionally, the degree of expo-

sure 1s set to approximately 150% of the degree of expo-

sure in conventional electrophotographic copying ma-
chines, e.g., by increasing the voltage applied to the
light source 24q.

Under these conditions, by using a gradation chart
having a uniform step-by-step progression of print den-
sity values from black to white and after adjusting the
gray balance to be suitable with the setting of lower
print density portion reproduction, the latent image of
each color component is developed and transferred
onto the paper in the order of yellow, magenta and
cyan. FIG. 4 illustrates the relationship between the
print density of a reproduction copy and the print den-
sity of the corresponding original document.

F1G. 3 illustrates the relationship between the print
density of a higher print density portion reproduction
copy relative to the print density of the corresponding
original document.

In FIG. 10, reference letter D represents the pro-

jected print density and reference letter C represent the

actual print density characteristic of a conventional
electrophotographic copying machine. In a conven-
tional electrophotographic copying machine where the
lower print density portion reproduction is performed
prior to the higher print density portion reproduction,
the characteristics of the lower to middle print density
of the reproduction copy is relatively low in compari-
son with the projected print density characteristic ob-
tained by adding the print density of each component.
As to hue, the hue of the lower to middle print density
is reddish comparatively with the higher print density
portion, and therefor, the gray scale balance is broken,
1.e., there was a high rate of cyan retransfer.

In the present example, however, under the condi-
tions as described above, a higher print density portion
reproduction is first made and thereafter a lower print
density portion reproduction is made and superimposed
over the higher print density layer. The print density
characteristics of the reproduction copy made in accor-
dance with the present invention is shown as line F in
F1G. 1 which is a close approximation of the print den-
sity of line G in FIG. 1, obtained by adding the print
density of each component. By adjusting the character-
istics of electrophotographic reproduction of higher
and lower print density portions so that the added (cal-
culated) density becomes an ideal characteristic line E
in FIG. 1, it is possible to realize a print density charac-
teristic which closely approximates the ideal print den-
sity characteristic. Further, gray balance is kept over
the lower to higher print density portions without being



4,927,725

9
broken, i.e., an accurate hue can be reproduced irre-
spective of the print density of a picture.

As can be seen in FIG. 1, the print density of the
reproduction copy (line F) as compared with the com-
posite print density of each color component (line G)
begins to decrease after approximately the 0.5 level of
print density. The reason for this effect is that toner
piles up in the higher print density portion of the repro-
duction copy, and the relationship between the total
image area and the amount of toner becomes non-linear
and falls into a state of toner saturation.

In an alternate embodiment, the sequential order for

transfer of developed images onto paper for color re-
production is yellow higher print density portion trans-
fer, magenta higher print density portion transfer, cyan
higher print density portion transfer, yellow lower print
density portion transfer, magenta lower print density
portion transfer and cyan lower print density portion
transfer in order to obtain a color reproduction having
superior gradation. In color reproductions, if print den-
sity characteristics of respective color components are
not even, changes in hue would tend to deteriorate the
gradation and overall quality of the reproduction. Ac-
cordingly, it is important to keep the print density char-
acteristics of each color component even and in linear
form.
In the method of the present invention, the separation
of each color component i1s not limited to two print
densities and may be three or more print densities as
dictated by the needs of the particular application or as
dictated by choice. Accordingly, the number of times a
color component is transferred onto the paper may be
greater than two depending on the needs of the particu-
lar application or based upon preference.

As described above, since the higher print density
portion reproduction is performed before the lower
print density portion reproduction, it is possible to alle-
viate the problem of toner retransfer from the recording
paper to the surface of the photoreceptor where the
developed image resides prior to transfer. Therefore,
even in multiple transfer of developed images from
photoreceptor to paper, the desired print gradation and
-quality of a reproduction obtained by composing inde-
pendently obtained picture qualities can be obtained.
Accordingly, with the alleviation of the toner retransfer
problem, the gradation and general quality of the repro-
duction 1s greatly enhanced. Additionally, since the real
composite print density obtained by use of the present
method closely matches a calculated composite print
density based upon a summation of print densities of
each component of the image reproduction, adjust-
ments {0 the print densities of each component may be
easilly made in order to make any desired print density
adjustments to the final reproduction copy.

It will be apparent to those skilled in the art that
various modifications and variations can be made in the
method and apparatus of the present invention without
departing from the scope or spirit of the invention.
Thus, it is intended that the present invention cover the
modifications and variations of this invention provided
they come within the scope of the appended claims and
their equivalents.

What 1s claimed is:

1. A method of making an electrophotographic re-
production copy of an original document comprising
the steps of:
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10

forming a first image with latent image forming pa-
rameters made suitable for higher print density
portion reproduction;
transferring said first image onto paper;
forming a second image with latent image forming
parameters made suitable for lower print density
portion reproduction; and -

transferring said second image onto said paper so that
said second image 1s superimposed over said first
image.
2. A method of making a color electrophotographic
reproduction copy of an original color document com-
prising the steps of:
forming a first image with latent image forming pa-
rameters made suitable for higher print density
portion reproduction of a first color component of
said original color document and transferring said
first image onto paper;
forming a second image with latent image forming
parameters made suitable for lower print density
portion reproduction of said first color component
and transferring said second image onto said paper
so that said second image is superimposed over said
first image;
forming a third image with latent image forming
parameters made suitable for higher print density
portion reproduction of a second color component
of said original color document and transferring
said third image onto said paper so that said third
image is superimposed over said second image;

forming a fourth image with latent image forming
parameters made suitable for lower print density
portion reproduction of said second color compo-
nent and transferring said fourth image onto said
paper so that said fourth image is superimposed
over said third image;
forming a fifth image with latent image forming pa-
rameters made suitable for higher print density
portion reproduction of a third and last color com-
ponent of said original color document and trans-
ferring said fifth image onto said paper so that said
fifth image is superimposed over said fourth image;

forming a sixth and last image with latent image form-
ing parameters made suitable for lower print den-
sity portion reproduction of said third and last
color component and transferring said sixth and
last image onto said paper so that said sixth image
1s superimposed over said fifth image.

3. A method of making a color electrophotographic
reproduction copy of an original color document com-
prising the steps of:

forming a first image with latent image forming pa-

rameters made suitable for higher print density
portion reproduction of a first color component of
said original color document and transferring said
first image onto paper;

forming a second image with latent image forming

parameters made suitable for higher print density
portion reproduction of a second color component
of said original color document and transferring
said second image onto said paper so that said sec-
ond image is superimposed over said first image;
forming a third image with latent image forming
parameters made suitable for higher print density
portion reproduction of a third and last color com-
ponent of said original color document and trans-
ferring said third image onto said paper so that said
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third image is superimposed over said second im-
age;
forming a fourth image with latent image forming
parameters made suitable for lower print density
portion reproduction of said first color component
and transferring said fourth image onto said paper
so that said fourth image is superimposed over said
third image;
forming a fifth image with latent image forming pa-
rameters made suitable for lower print density por-
‘tion reproduction of said second color component
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and transferring said fifth image onto said paper so
that said fifth image is superimposed over said
fourth image; | L

forming a sixth and last image with latent image form-
ing parameters made suitable for lower print den-
sity portion reproduction of said third and last
color component and transferring said sixth and
last image onto said paper so that said sixth image

1s superimposed over szid fifth image.
X *x 4 kx %
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